Abstract
Introduction

55
Globally, about two billion cases of diarrhoeal diseases occur every year. It is considered as 56 the second leading cause of death in children less than five years old, killing about 1.336 57 million children every year [1] . India contributes about 77% of the child deaths in southeast 58 Asia and 18% of the global child deaths due to diarrhoea [1] . The irony lies in the fact that 59 most diarrhoeas are treatable and most of the diarrhoeal deaths are preventable. Diarrhoea 60 should thus be attended rapidly and effectively to detect the causal aetiology and to avoid 61 significant morbidity and mortality as well as to prevent secondary transmission.
62
Polymicrobial infections in diarrhoeal diseases have been reported extensively in countries
63
where sanitation is compromised and where availability of safe drinking water is restricted
64
[2-8]. In some cases, polymicrobial infections have been considered as a major factor 65 contributing to the severity of diarrhoea [4] . Despite using all modern days bioassay based 66 tools, various hospital and community based diarrhoeal surveillance studies have consistently 67 been unable to detect a causal aetiology in about 30% of the specimens [8] [9] [10] [11] [12] . This has 68 stressed the need for more sensitive, specific and rapid detection assays for identifying 69 pathogens from diarrhoeal stools.
70
Culture dependent methods to identify the enteric pathogens as pure culture followed by 71 characterization through various biochemical tests are considered as gold standard. But it 72 takes considerable time to confirm the aetiology. Further to this an enormous number 73 bacterial species that resides in the human gut are yet to be cultured. In spite of being able to 74 culture hundreds of enteric bacteria, 80-90 % of gut flora still remains as unculturable.
75
Culture independent techniques for identifying and to characterize these uncultivable floras 76 are currently being perused. In the post genomic era, culture independent rapid detection O1 antigen coding region specific primers were used as described by Hoshino et al, [20] .
121
Primers for V. parahaemolyticus and Campylobacter spp. were used as described by 122 Kurakawa et al [21] . Primers for invasion plasmid antigen H (ipaH) were used as specific 123 primers for Shigella spp. [22] . One set of ETEC primers (5'-
124
GGCGACAAATTATACCGTGC-3' and 5'-AAACATATTTGGTGCTGTCGC-3') specific 125 to labile toxin (lt) gene was developed, while another set specific to stable toxin (st) were (Fig. 2) . For all assays, negative controls were included that comprised of 155 PCR grade water as well as lysates prepared from heterologous organisms. 9 CFU/ ml and 10 4 CFU/ ml and such relationship was subsequently utilized to 178 estimate pathogen load equivalence in the stool specimens (Fig. 3) .
179
Application of real-time PCR for pathogen detection in stool specimens and estimation 180 of pathogen load
181
Of 68 specimens, 59 were previously identified to contain sole pathogen and 9 had mixed 182 pathogens by culture dependent methods (Fig. 1) . Reanalysis of the 59 specimens by culture 183 independent real-time PCR showed presence of mixed pathogens in 34 specimens and 25 184 contained sole pathogen (Fig. 1) . In fact, all pathogens detected by culture based assays were 185 also detected in respective specimens by real-time PCR. Detection of additional pathogens 186 through real-time PCR assay resulted in an increase of mixed infections from ca.13% to ca.
187
50%.
188
Reanalysis of these 68 specimens by real-time PCR showed matching detection of culture Table 1 .
195
The culture independent real-time PCR detection of pathogens was subsequently extended
196
to 54 specimens, which were assigned as "no-known pathogen" by culture dependent 197 methods. The presence of pathogens was detected by real-time PCR in 34 of 54 specimens 198 which were originally assigned as "no-known pathogen" (Fig. 1, Table 2 ). Of the 34 pathogens following reanalysis by real-time PCR (Fig. 1, Table 1 ).
212
The real-time PCR assay revealed an interesting relationship between pathogen load and Kolkata showed that 27.9 % of the stool specimens from hospitalized diarrhoea patients did 231 not yield any pathogen despite examining the samples for 26 known diarrhoeal pathogens [8] .
232
In this study we therefore extended our analysis to examine 54 specimens that were assigned enhance the melange of pathogens harboured by subjects living in poorly hygienic conditions.
249
Relative distribution of the pathogens as detected by culture based methods ( a Total number of diarrhoeal stool specimens analyzed were 68 by both culture dependent and culture 375 independent methods 376 b Enteropathogens detection was performed on freshly collected stool specimens following 377 conventional techniques as described [8] . 378 c Enteropathogens detection was performed through real-time PCR assay using archived specimens 379 stored at -80 °C. 380 381
